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Predicting cavitation in 
tunnel spillways 
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Hydraulic Research Engineer* 
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pcjy=dcosO . . . (4) 

PdY = dcos0 + (dlg) (Vm2/r) . . . (5) 

If the boundary curvature is upward (concave), the sign 
of the radius of curvature is positive. If the curvature is 

... (1) convex, the sign of the radius of curvature is negative. 
Substitution of the appropriate piezometric pressures 
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Fig. 7. Comparison of tunnel spillways. 

surface is suffici ently r 
In practice, it will be 

ough 
: foun 

necessary to produce cavital 



1 x 10 
chamfer, RIH 

Sation 

Fig. 4. Cavitation characteristics for the Glen Canyon dam 
spillway tunnels. 

analysis can lead to a method of predicting the formation 
of cavitation in tunnel spillways. This has been expanded, 
using prototype experience, to produce curves which 
predict how long it takes for damage to occur if cavitation 
is present in a tunnel spillway. These results can be used to 
indicate where surface tolerances can be relaxed. In 
addition, areas can be delineated in which the surface 
tolerance required to eliminate damage cannot be 
achieved physically. In these areas, the use of air grooves 
may be a practical remedial measure. 

Although the results of this study were derived 
primarily from tunnel spillway experience, preliminary 
investigations indicate that the curves are also applicable 
to chutes. 
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